Summary.-Lymphocytes from patients with neoplastic disease were tested for sensitization to encephalitogenic factor (EF) by the macrophage migration inhibition test. Sensitization to EF was demonstrated in 710% of patients with various forms of neoplastic disease. Sensitization to EF was also demonstrated for 310% of subjects with no evidence of neoplastic disease; these included patients with warts, chronic bronchitis and hernias. In contrast, healthy subjects showed no sensitization to myelin basic protein. These observations suggest that sensitization to EF may not be confined to patients with neoplastic disease.
Summary.-Lymphocytes from patients with neoplastic disease were tested for sensitization to encephalitogenic factor (EF) by the macrophage migration inhibition test. Sensitization to EF was demonstrated in 710% of patients with various forms of neoplastic disease. Sensitization to EF was also demonstrated for 310% of subjects with no evidence of neoplastic disease; these included patients with warts, chronic bronchitis and hernias. In contrast, healthy subjects showed no sensitization to myelin basic protein. These observations suggest that sensitization to EF may not be confined to patients with neoplastic disease.
Lymphocytes from hamsters bearing a transplanted virus induced tumour were sensitized to EF prepared from both human and hamster brain. Sensitization was also seen in hamsters infected with influenza virus but not in animals with acute tubular necrosis produced by glycerol treatment. The development of an animal model system provides a method for the investigation of possible mechanisms of sensitization.
THE RESPONSE of sensitized lymphocytes to encephalitogenic factor (EF) and cancer basic protein forms the basis of an in vitro laboratory technique for the detection of malignant disease (Field and Caspary, 1970; Pritchard et al., 1973; Goldstone, Kerr and Irvine, 1973) . Thus, lymphocytes from patients with neoplastic disease interact with antigen to release a macrophage slowing factor (MSF) which can be demonstrated by the macrophage electrophoretic mobility (MEM) test. The results have shown that patients with neoplastic disease are sensitized to EF; however, sensitization could also be demonstrated in some patients with multiple sclerosis, chronic bronchitis and asthma (Field, Caspary and Smith, 1973) . We have found the test difficult to standardize and beset by technical problems. The evidence for sensitization to EF in patients with neoplastic disease is increasing but the application and investigation of this sensitization could be greatly facilitated if a more convenient test could be found.
Since the sensitization of lymphocytes to antigen can be demonstrated by measuring the release of macrophage migration inhibition factor (MIF), we have studied sensitization to EF by the macrophage migration inhibition (MMI) test (George and Vaughan, 1962; David et al., 1964) . Lymphocytes from patients with neoplastic disease, a variety of other conditions and from healthy subjects have been used. In order to study the mechanism of sensitization, the response to EF was examined in hamsters bearing a transplanted virus induced tumour, in hamsters convalescent from influenza virus infection and following glycerol treatment which induced acute renal tubular necrosis.
MATERIALS AND METHODS

A. Patients and controls
The subjects tested in the present study were taken from a variety of sources and each subject was studied on only one occasion. The patients with "cancer" included both inpatients and out-patients; in all cases the diagnosis had been established histologically. Many of the patients had undergone surgery or other treatment, but none had received recent radiotherapy or chemotherapy. The control subjects were out-patients or members of the hospital or laboratory staff.
Ten ml of venous blood was collected from each subject and placed in Searle-LH/10 lithium-heparin containing vials (Searle Diagnostics, Wycombe). Lymphocytes were harvested from the blood by the Ficoll-Triosil gradient separation method (Pritchard et al., 1973) , and were washed 3 times with medium 199 (Wellcome Laboratories Ltd, Beckenham).
Macrophage migration inhibition test.-Peritoneal exudate cells (PEC) were collected from Hartley guinea-pigs (250-350 g), 10 days after intraperitoneal stimulation with 20 ml of sterile liquid paraffin, and prepared as described previously (Rees and Potter, 1973) . In the original tests, PEC were subjected to irradiation with 250 rad X-rays; however, it was later found that any mixed lymphocyte reaction that might occur did not alter the test significantly, and for the latter tests the cells were not irradiated. A mixed suspension of lymphocytes and macrophages was prepared to give a final concentration of cells of 2 x 106/ml and 1 x 107/ml respectively (Marsman and Van der Hart 1973 ).
The cell suspension was drawn into 10 ,ul glass microcaps (Drummond Scientific Co., U.S.A.), sealed with Cristoseal (Hawkesley and Sons Ltd) and centrifuged at 500 g for 5 min. After trimming the excess tubing, the microcaps were anchored with silicone grease in Sterilin wells and incubated in medium 199 containing 10% heat-inactivated foetal calf serum and encephalitogenic factor (EF) at a concentration of 01 mg/ml. The EF was prepared from normal human brain by acid extraction, followed by high speed centrifugation and subsequent freeze-drying; no attempt was made to purify the extract further (Caspary and Field, 1971) . Duplicate wells were set up containing no EF, and an additional control was included with PPD at a concentration of 20,ug/ml (Hughes, 1972 SV40 induced tumour.-A transplanted SV 40 virus induced tumour of hamsters was used; this tumour was originally induced by the inoculation of SV40 virus into a newborn hamster and maintained for the past 3 years in this laboratory by passage at 2-3 week intervals. Excised tumours were removed, freed of necrotic tissue, chopped finely with scalpels and treated with 0.25% trypsin to obtain a single cell suspension (Rees and Potter, 1973) . Cells were washed twice with Eagle's minimal essential medium and resuspended to a concentration of 105 viable cells/ml. Two groups of 8 hamsters were each inoculated subcutaneously with 104 SV40 induced tumour cells and the animals killed 10 and 17 days later when the tumours were 3-4 cm in diameter.
Influenza virus infected hamsters.-Influenza virus A/FM/1/47 (HlNl) was prepared by allantoic inoculation of 10-day embryonated eggs with 10-3 dilution of stock virus. After incubation for 48 h at 350C, the allantoic fluids were harvested, pooled and stored at -80°C. The virus pool had a titre of 108.5 EID50/ml. Groups of hamsters were lightly anaesthetized with ether and each animal inoculated intranasally with 0-2 ml of virus. This dose produced no clinical signs of influenza infection but virus could be recovered from the lungs and nasal washings and high titres of serum antibody were produced.
Groups of 8 hamsters were killed at approximately weekly intervals for 3 weeks, together with 8 normal, uninfected animals.
Cellular necrosis in hamsters.-Glycerol induced acute tubular necrosis (Finckh, 1957) was selected as an experimental situation where considerable cell death had occurred. Subcutaneous administration of glycerol to rats results in a haemolytic crisis (Cameron and Finckh, 1956) Macrophage migration tests in hamsters.-Groups of 8 hamsters were killed and the spleens removed and pooled. After brief homogenization in medium 199, the spleen fragments were filtered through sterile cotton gauze and the filtrate centrifuged at 1000 g for 10 min. Red blood cells were flash lysed by the addition of distilled water to the cell pellet for 20 s; after this time the suspension was returned to isotonicity by the addition of an equal volume of 0 3 mol/l NaCl. The cell suspension was washed 3 times in medium 199 and added to guinea-pig peritoneal exudate cells (PEC) to give a final concentration of 2 x 106/ml viable spleen cells and 1 X 107/ ml PEC. The MMI test was then set up as previously described using EF from human brain as antigen but omitting PPD as a control. Cellular immunity of spleen cells from SV40 tumour bearing hamsters was also investigated using SV40 tumour antigen and EF prepared from hamster brain white matter. The SV40 tumour antigen was prepared by the method of Rees and Potter (1973) . This extract was subsequently centrifuged at 3000 rev/min for 20 min, and the supernatent used at a fixed concentration of 10% (v/v). The hamster brain EF was prepared as described for the preparation of human EF (Caspary and Field, 1971 Lymphocytes from 19 healthy control subjects were tested for sensitization to EF by the MMI test; no evidence of sensitization was found for any of these subjects (Table III) .
Lymphocytes from a total of 65 subjects with conditions other than neoplastic disease were tested for sensitization to EF. The results are shown in Table IV . Significant inhibition of macrophages (P < 0.01) was observed for lymphocytes from 7 of 11 patients with warts, 2 of 4 patients with chronic bronchitis, 3 of 5 patients with hernias and one of 8 patients with multiple sclerosis. In addition, 7 patients with a variety of conditions were also sensitized to EF (Table IV) . Of a total of 65 patients in these groups, lymphocytes from 20 (31%) showed significant sensitization to EF (P < 0-01). Field and Caspary (1970) and Pritchard et al. (1973) . However, this test is complex and difficult to standardize, and our results using the MEM test are not as consistent as those of other workers; this has prohibited its use in a conventional hospital situation. Macrophage slowing factor (MSF) and macrophage inhibiting factor (MIF) are both products liberated from sensitized lymphocytes when incubated in the presence of specific antigen. It would be expected that results obtained with the two tests would be similar but not necessarily identical, The MMI test was selected for the present study since it is rapidly accomplished and has been standardized for a number of parameters such as pH, temperature and incubation period (Hughes, 1972) . In addition, the MMI test has been used extensively in this laboratory as a reliable method for the detection of delayed hypersensitivity to virus induced tumour antigens (Rees and Potter, 1973; Rees et al., 1975) . In the present study, cell mediated immunity to EF has been examined in human subjects by the macrophage migration inhibition Field et al., 1973) . This may be due to the stringency of our statistical interpretation. In the present study, sensitization to EF was taken only when the degree of macrophage inhibition was at the level of P < 0-01; values of P 0-05-0-01 were not considered significant. ln fact, when the level of significance is raised to 500 (P -0 05) 770 of patients with neoplastic disease are sensitized to EF but 45 o ofpatients with non-malignant diseases are also sensitized to EF; the healthy controls all remain negative. Thus, at the level of P <0-01 there is a greater separation of the neoplastic and non-neoplastic groups. In addition, the fairly small sample size necessitates stringent criteria.
An alternative explanation to account for the low percentage of negative results in patients with neoplastic disease is that the MMI test is less sensitive than the MEM test (Hughes and Paty, 1971) . Our results in a number of subjects with nonmalignant diseases are not in accord with this explanation. Thus, sensitization was demonstrated for some patients with multiple sclerosis, chronic bronchitis, warts and hernias; sensitization to EF in patients with multiple sclerosis, Crohn's disease, ulcerative colitis, asthma and sarcoidosis has been reported previously (Field et al., 1973) . These results indicate that sensitization to EF is not confined to patients with neoplastic disease but is part of a more general immune reaction.
An animal model system would provide an experimental basis for testing the underlying mechanism of EF sensitization. In the present study, we have demonstrated cell mediated immunity to EF in hamsters bearing transplanted SV40 virus induced tumours. In addition, sensitization to EF occurred in hamsters following influ-enza infection and sensitization has been reported for patients following influenza (Field et al., 1973) . Our findings in some patients and in hamsters suggest that a disease process which results in cellular degeneration may cause a release of basic proteins similar or identical to EF and subsequent sensitization. However, we were unable to demonstrate sensitization in all patients where cellular degeneration may occur, or in hamsters with acute tubular necrosis following glycerol treatment. Since an analogy can be drawn, it is hoped that the animal model system will clarify the immunological basis of sensitization to myelin basic protein in man.
